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Description 

Field ^V5res7nttvention is related to new sulphenamide salts having valuable therapeutic properties 
, esoedall? in affecting gastric acid secretion and providing gastrointestmal cytoproptectrve effect m 
5 mJSSte. tadSo m«. as well as processes for the preparation of the new compounds and 

pharmaceutical compositions comprising them. 

, 0 ^mt^wfms !29 sulphoxides of the benzimidazole type of the general formula I 
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35 


in which R 1 and R a are the same or different and are hydrogen, alkyl, halogen, metho^carbony I, 

imnnnndTof the aeneral formula I can be used in the treatment of gastrointestinal diseases. 

M Kb £m1«2n«E are taWn £ inhibit gastric acid secretion and have also a gastric cytoprotectove 

6 ff e rLcause of thefr antisecretory effect ?hey may be used in the treatment of peptic ulcer 

^hSe^rJiSSy of the substituted benzimidazoles with the general formula I has been found 

to b^^SSMSSk of the gastric H\ K + -ATPase, the enzyme respons.b e for the pump.ng of 

oiTSfthe stomach. This enzyme is localized in the parietal cells in the gastric mucosa. 

P Te In vivo inSng effect of the compounds of the general formula I is not, however, exerted by the 

compounds as such but by one or more degradation products. 

° U, ^% , nSrB-m invention It has now surprisingly been found that the above mentioned 
degrt daS reason ofthe sulphoxides of the general formula I is a completed transferrin reason to 
the new sulphenamides of the general formula III 
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SO 


wherein R\ R* R 3 , R«. R s and R* have the same meaning as given above and X" is a pharmaceutical^ 
acceptable anion. 
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Compounds of the invention are compounds of the general formula Ilia 

R 7a 


1 


to 


15 



Ilia 


20 «,Koroin R la R 2a and R 4 * are the same or different and are hydrogen an alkyl. alkoxy, optionally 
JSll by fiuorine or chlorine, halogen, -CN, -CF 3 , -NO. -COR -COOR, aryl aryioxy or 
suDSinuiea oy uuuniw u 1a R3a . D4a tQaetner w ith the adjacent carbon atoms in the 

, s Snsat™ated a e nd m 9 a y contain 0-3 hetero atoms selected from N and 0 and which nngs may be optonally 
Hsubstituents selected from alkyl groups with 1-3 carbon atoms. laloger ' P^aWy F 
ofct alMene radicals containing 4-5 carbon atoms giving spiro compounds, or two or four of these 
substituents together form one or two oxo groups 


30 


(-C— ), 

II 
O 


whereby if R 1 ', R**, R 3 * and R 4 * together with the adjacent carbon atoms in the benamidazote ring form two 
5 rings they may be condensed with each other, R» is hydrogen or an alkyl group ,R» is hydrogen or an alkyl 
nrouJor and R°' are joined together to form an alkenylene chain, R 7a is hydrogen, an alkyl, alkoxy, 
alkenvloxjor a"2/nylo^y group, R* is hydrogen or an alkyl group, or R» and R". or R* and R» together 
tSXSSSS^ «onS in the pyridinium ring form a ring wherein the part consorted 1 by • R» and 
R»or R 7a and R to is -0-<CH 2 ) p -.-CH 2 (CH 2 ) p - or-S-(CH 2 ) p -, wherein p is 2, 3 or 4 and he 0, S and 
o N atoms alwtys £ IrSched S positionVin the compound Ilia R_ is ar , alkyl Uyj£ J* «* ° T 
arouD and X" is a pharmaceutical^ acceptable anion e.g. CI , Br , I , BF 4 , PP 6 or auu« . 
a di. R 2« R 3. R «. R s« R 6. R 7« R s. and R representing an alkyl group is a lower alkyl group having 1—7 
carbon 'atorris, especially preferred 1-4 carbon atoms, e.g. methyl, ethyl, n-propyl. isopropyl. n-butyl or 

s IS0b ^ l, R 2B R 3« R *« and R 7a representing an alkoxy group is a lower alkoxy group having 1—7 carbon 
atoms/especially preferred 1-3 carbon atoms e.g. methoxy, ethoxy, n-propoxy or isopropoxy. 
R u R 2a R 3« and R 4a representing a halogen is chloro, bromo, fluoro or lodo. 

R ia' ( R 2.' # R 3 B> R *a and R representing an aryl has up to 10 carbon atoms, especially preferred 6 carbon 

-,o ^™\R* R* and R* representing an aryioxy group has up to 1 0 carbon atoms, especially preferred 6 

M ^*'^^£S^S?tU«tlinQ an arylalkoxy group and R representing an arylalkyl group, have up to 
10 carbon atoms in the aryl group and 1-7 carbon atoms in the alkoxy group or the alkyl group, 
esSctively! especially preferred is a group having 6 carbon atoms in the aryl group and 1-3 carbon 

M atom Tin the alkoxy group or the alkyl group, respectively, e.g. phenylmethoxy, and phenylmethyl. 

55 atoms in tne^ gp a|kenylene chain having 3 carbo n atoms, thus forming a qu.nol.ne ring is 

^^R^leJreSg an alkenyloxy or alkynyloxy group has 2-5 carbon atoms, especially preferred 3 

so Carb R n re a Jre^enting a cycloalkyl group has 3-10 carbon atoms, especially preferred 3 carbon atoms 

A preferred group of compounds of the general formula Ilia are those wherein at least two or R , R , 
R" and R 4 ' are hydrogen and one or two of the other is a methyl group, R is hydrogen, at least one of R 
and R 8 " is a methyl group and R 7a is hydrogen or a methoxy group. 

Further preferred compounds of the formula Ilia are the compounds wherein each of R , R , R _ and 
65 R 8 » is hydrogen, each of R 2 " and R s ' is methyl, R 7 » is methoxy, R 6 * is hydrogen or methyl and X is BF« and 


3 


0 171 372 


70 


IS 


10 


the compounds, wherein each of R 1a , R 3 ", R 4 " and R 5B is hydrogen, each of R 6 * and R 8 ° is methyl, R 
methoxy, R 2a is hydrogen or methoxy and X" is PF 6 or AuCI 4 . MmBtini i -a q 

Especially preferred according to the invention is the isomer.c mixture of 2,4 - dimethyl - 3,9 - 
dimSEJ W ! pyrido(1',2':4,5K1,2.4lthiadiazino[2,3-a1ben 2 imidazol - 13 ; - urn tetrafluorob rat and 
J™ diethyl 3,10 - dimethoxy - SH - pyrido[1',2':4,5][1,2,4|thiadia 2 .azmol2,3-a]benz.midazol - 13 - 

iUm The a Jr°c?rSlunds of the general formula Ilia according to this invention are potent enzyme 
inhibitors P^irnlrily inhibitors of the enzyme HMC-ATPase. In addition, the new compounds exh.brt a 
iSrwraWta effect In the form of a suitable pharmaceutical composition, the new 
Smpound? e therapeutically useful, primarily in the treatment o1 gastric disorders such as 
gastrointestinal inflammatory diseases, including e.g. gastritis, gastric and duodenal ulcer. They may also 
be used as gastrointestinal cytoprotecting agents. *„ii^., ir ,„ ma »u n H 

Compounds of the general formula Ilia above may be prepared according to the following method 
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The transformation reaction probably goes via the sulphenic acid 11b, which may also be an in vivo 
inhiSr^^rSShoxIde with the general formula la has been adminstered However, the sulphenic 
^^A^!!SS^ compound. The transformation from the suboxide to the sulphenam.de 

goes via two different pathways, namely 

S one non-actdSiei pathway. Both pathways, however give the ^ 
Especially preferred acids for preparation of the compounds of the general formula Ilia are HPF 6 , HBF 4 , 

^"^mpounds of the general formula la, wherein R- and R- togetherform an alkylene chain are new 
compounds, which form a part of the invention. 

Meth n 0 o d 05 mole of a sulphoxide of the general formula la is dissolved in 50 ml of 0.2 M I HCI In CH3OH (1 1 ml of 
HCI and 49 ml of CH 3 OH) at 3VC and is stirred for 7 minutes. (1 ml of acid HPF 6 , HBF 4 or HAuCIJ is added 
and the solution is cooled to 10°C. Crystals of the sulphenamide with the general formula Ilia are 
precipitated, filtered off and dried. 

Met 0°0 d 05 mole of a sulphoxide of the general formula la is dissolved in 50 ml of 0.2 M HCI in CHyOH (1 ml of 
HCI and 49 ml of CH,OH) at 37'C and Is stirred for 7 min. The solution is cooled, whereby a sulphenamide 
with the general formula Ilia is precipitated as its Cl'-salt. The precipitate is filtered off and dned. 

Met 0°0 d 1mole of a sulphoxide of the general formula la is dissolved in 100 ml 0.2M rnethanolic HBF 4 (2.5 ml 
50% HBF 4 and 97.5 ml of CH 3 0H) at 37°C and is stirred for 2 min. 50 ml of MeOH is added and the mixture is 
then stirred for another 3 min at 37'C. The mixture Is co led to 5°C. Crystals of the sulphenam.de with the 
aeneral formula Ilia are precipitated, filtered off and dried. 

The invention also relates to pharmaceutical compositions containing the new sulphenam.des as 
activ ingredient; to the novel suiphenamides for use in therapy, especially for providing gastrointestinal 
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cytoprotective effects in mammals and man; to the novel sulphenamides for use in the prevention and 
treatment of gastrointestinal inflammatory diseases in mammals and man. . (ltaHnM fnr 

For clinical use the compounds of the invention are formulated Into pharmaceut.ca formulations for 
oral rerta? paSSw rther mode of administration. The pharmaceutical formulate contains a 
wmpSS of thXJllon in combination with a pharmaceutical* acceptable carrier The earner may be 
SSffirm of a solid, semisolid or liquid diluent, or a capsule. These pharmaceutical P«P«^°"« ■« ■ 
further object of the invention. Usually the amount of active compound .s between 0.1-95% by we.ght of 

thS Separation of pharmaceutical formulations containing a compound of the present invention in 
the form o P f dosage units for oral administration the compound selected may be mixed with a so d, 
powdered carrier e.g. calcium phosphate, lactose, saccharose, sorbitol, manmtol. starch . "nylopecjn. 
cXlose derivatives or gelatin, as well as with lubricating agents e.g. magnesium stearate, calcium 
Satte SETSryl ftimarate and polyethylene glycol waxes. The mixture is then. processed ,nto 
aranules or pressed into tablets. The tablets may be film coated by a surtable film-forming material. 
9 Sol gelatine Lpsules may be prepared with capsules containing a mixture of the active compound or 
compound I nvention and a suitable vehicle for soft gelatine capsules. Hard gelatine capsules may 
aTs7conSn the active compound in combination with a solid powdered carrier e.g. lactose, saccharose, 
sorbitol, mannitol, potato starch, corn starch, amylopectin, cellulose denvatives or gelatine 

The oral dosage forms may be enteric coated. The enteric coating s chosen among P^ a ^«»Y 
acceptable enteric-coating materials e.g. beeswax, shellac or anion.c film-forming polymers such as 
Slose Letate phthalati, hydroxypropyl methylcellulose phthalate, partly methyl estenfied methacryl.c 
n dZZ™ *!X!L, if preferred in combination with a suitable plasticizer. To this coating vanous 
dyes may be adSed in order to distinguish among tablets or granules with different active compounds or 
with Hiffprent amounts of the active compound present. 

Thf typ? aMaiMose of the active substance varies within a wide range and W .l depend on vanous 
factors such as for example the individual requirement of each patient, the manner of administration and 
thfdLase In geneTal o'ra. and parenteral dosages will be in the range of 1 to 400 mg per day of active 

substance. .,.,,„ 

Example 1A+1B 

, 2,4 - Dimethyl -3,9 -dimethoxy -5H -pyridolV,2':4 5][1,2 4] -thiadiazino[2,3 - Jbenzimidazol -13 - 
ium tetrafluoroborate (1 A) and 2,4 - Dimethyl - 3,10 - dimethoxy - 5H - pyr.do[V,2 :4,5]H.2,41 - 
thiadiazino[2,3 - a]benzimidazol - 13 - ium tetrafluoroborate (1B) (isomeric mixture) 


35 


Met 5 0 Mlthoxy-2-[{(4-methoxy-3,5-dimethyl-2-pyridinyl)methyl]sulphinyl]-1W-benzimidazole (1.72 g, 0.005 
mol) w» delved in 0.2M methanol* HCI (50 ml) (1 ml cone. HCI and 49 ml I CH 3 OH) and stirred at 37»C f or 
71 n. Cone. HBF 4 (1 ml) was added and the solution was cooled to 1TC - The deseed I mixture of he 
isomeric sulphenamide products was filtered off as a crystalline material and dned. Yield. 1.25 g (60 /<,). 
NMR. See Table 2. 


40 


Meth s 0 MPthoxv-2-ir(4-methoxv-3,5-dimethyl-2-pyridinyl)methyl]sulphinyl]-lW-benzimidazole (3.45 g, 0.01 
molfw^^ HB Y F 4 (1 P 0 Y 0 m.) Y (2.5 ml 50-/. HBF« and 97.5 m. CH 3 OH) and stirred at 

37°C for 2 min. More methanol (50 ml) was added and the mixture was stirred for another 3 mm at 31 ' C. The 
45 mixture was cooled to 5°C. whereupon the desired mixture of isomeric sulphenamide products (1 A + I B) 
Stated out. The product in the form of an isomeric mixture was filtered off and dned, yielding 3.3 g 
(79%). NMR: See Table 2. 

Example 11 

3-Methoxy-4,9,10-trimethyl-5^pyrido[^2^4^ 

so 

lMe t6 d Dimethvl-2-[[(4-methoxy-3-methyl-2-pyridinyl)methyl]sulphinyll-1W-benzimidazole (1.60 9. 0.005 
mol) was dTssolved in 0.?M meThanolic HCI (50 ml) (1 ml cone. HCI and 49 ml CH 3 OH) and stirred a 3J for 7 
min. The solution was cooled and the desired sulphenamide salt precipitated. The product was filtered off 
55 and dried, yielding 0.3 g (17%). NMR: See Table 2. 

Example 12 

Benzimidazo[1,2-6]pyrido[1,2,3-</e]l1.2,4lbenzothiadiazin-14-ium, hexafluorophosphate (12) 

60 (Method la) ny MW-benzimidazole (1.50 g, 0.005 mol) was dissolved I in 0.2M mett,anolic HCI 

(50 ml (l^m cone HCI and 49 ml CH,OH) and the soluiton was stirred at 37' for 7 min. Cone HPF e (1 ml) was 
added an™h?solution was cooled to 10°C. The desired sulphenamide salt was filtered off as a crystalline 
material and dried. M.p. 199°C. . 

65 The starting compound was prepared according to the following method. 
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Pre T«pS^ -I) in ethane, (280 ml) cone HC. (2.25 m.) and 2- 

ruJnhenSSe 3 86 i g. 0 025 mol) were added. The mixture was refluxed overn.ght. pH was adjusted 
o?3 52 of£ ?NaOH. Part of the solvent was evaporated off. The™« ^ 2^'°" 
water Rrtration and recrystallization from CH 3 CN gave the des.red product (4.50 g, 65%), m.p. 215°C. 

Sun ^&^nS«T*r*. The precipitate was filtered off and washed w.th warm CH 3 CN, g.vng 
the desired product (2.40 g, 51%), m.p. 205°C. 
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Identifying data for the compounds according to the examples 1-6. 7. 8, 10. 1 1 and 13 are given i 

following table 2. 

Table 2. 


in 


10 


is 


20 


25 


30 


35 


40 


45 


50 


55 


60 


Compound 
according to 
example 

1 Al isomeric 

1 BJ mixture 

2 k\ isomeric 

2 B J mixture 

3 k\ isomeric 
3 B J mixture 


7 A"l isomeric 
7 B J mixture 


8 


10 


11 


13 


NMR data (90 MHz) 


(CD 3 CN) 


2.53(s,3H), 2.63(s,3H). 3.97(s,3H), 4.37{s,3H). 
4,90(s,2H), 6.97-7.B3(m,3H), 9.30(s,lH) 

2.53{s,3H), 2.63<s,3H). 3.93{s,3H), 4.37(s,3H), 
4.90(s,2H), 7.0-7.83(m l 3H), 9.30(s,lH) 

2.50(s,3H), 2.60(S,3H), 3.90(s,3H)» 4.30{s,3H), 
4.83(s,2H), 7.0-7.80(m,3H), 9.301s. 1H) 

2.50(S,3H), 2.63(s,3H), 4.37ls,3H), 4.87(s,2H), 
7.30-7.60(m,3H), 7.6-8.0(m,lH) , 9.37{s,1H) 

2.47(s,3H), 2.60(s,3H), 4.33(s,3Hh 4.87(s,2H), 
7.10-7.70(m,3H), 7.73-8. OlmJH) , 9.37(s,lH) 

1.57(d,3H), 2-50 and 2.53 (2s, totally 3H), 
5.20{q,lH), 7.27-7.50(nw2H)> 7.60-7.83(m,lH) . 
8.13-8.33<m,2H), 8.70-8.97(m,lH) . 9.67(d,lH) 

1.60(d,3H), 2.47(s,3H), 2.50(s,3H), 5.23(q,lH), 

7.50(s,1H), 7.771s, 1H), 8.33(s,lH), 8.43(s,lH), 
8.90(d,lH), 9.80(d,1H) 

2.46(s,9H), 4.30(s,3H), 4.83(s,2H), 7.40-7.80 
(m,3H), 9.50(d,lH) 

2.43(S,6H), 2.47(S,3H), 4.30(s,3H), 4.97(S,2H), 
7.20(s,2H), 7.40(d,lH), 9.50(d,lH) 

2.43{s,3H), 2.50(s,3H>, 2.63(s,3H), 2.70(s,3H), 
4.90(s,2H), 7.50(S,1H). 7.70(S,1H), 8.60{s,1H), 
9.47(S,1H) 
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incorporation of the new sulphenamides of the present invention in pharmaceutical preparations is 

exemplified by the following example. 

Example 106 

Tab 3 te MethoxyA9,104rim^^^ 

(250 g), was mixed with 
500 g lactose anhydrous 
500 g mtcrocrystalline cellulose 

^ /srr;^^^ admixed and the mixture was pressed into tab,ete each 

weighing 275 mg. 

Biological tests 

'• ' n '2? 5 ^'iS^^'SStad according to Saccomani et al., Biochim. Biophys. Acta 465 

Hog gastnc H ,K -A I rase was P U "". BU . JJ . th reference listed above was incubated with 2 
3^-330 1977. lOHgofmembrane^ ^ test compound in 

mmol/1 of piperazine-N,N -b.s-(2-etha ne s"'™ lc acio) ou p dissolved in methanol, 

concentrations l(r 7 -iar*M in a final volume of 1 ml ^^^fSISnStfon below 1%, which on its 
, Aliquots of these stock solutions H + ,K*-ATPase 
own had no effect on the enzyme wavftes). After 30 mmnesm incuoa 

acrfvity was determined, accor^ ' cou , d fae 

5 II. Inhibiting effect in vivo on gastric acid secretion in conscious dog 

dog. Food and w«ter we™ withdrawn ,181 tows S?»0HG 15 . 0j)0 , Dov( CBsm corpj. th. pH was 

by using a stomach tube. Art er jnour 9« resulting in approx. 90% of maximal secretion of 

histamine at ind.vidual doses (400-6 00 ' ™Xi' f| h ^ 

gastric acid. The gastnc juice was collected ^ free flow from the J™™ Radiometer automatic 
samples for 2 hours The samples ^ f^^pH «rt tahlbWon of acid secretion was calculated by 
titrator and the '"J^™ ^JS, M^tST^Sut in control tests when only the vehicle 
, comparing in ea ch , dog th. ^ J«JgJ in tte tests to me •» , nBd Wnen tegtmg isomeric 

SJrXrTk^^ an inhibition of 40«/ o was obta.ned. 

, ^^VoXrty minutes later the rats were given orally 1 ml of absolute ethanol (a standard agent for 
inducing g^tric mucosal les tow). asphyxiation, their stomachs dissected out 

js and thirty minutes before with ethanol. . d f 20 nmol/kg the total lengths of 

When testing the isomeric : mixture Example 1 A ; an MB ^ a dose * »J ■ tne lesions 9 of tn8 

lesions in the stomachs were educed 1 to 1 5 3 cmJ5 ™^ an ^* c cgtes an ED £ value below 20 umo l/kg. 

"Th'X^ genera.formu.a ...a both inhibit gastnc acid 

ea secretion and have a gastrointestinal cytoprotecting effect. 


6S 
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Claims for the Contracting States: BE CH DE FR GB IT U LU NL SE 

1. A compound of the formula Ilia 


R 7a 


10 


i5 



Ilia 


, ^^o^or'e. aryia.koxy gro jj , having up to ,0 -carbon atoms ,n ^JJ^ 

carbon " ^.V^7^b^l monocycHcring, which rings may be 

carbon atoms in the benam.dazole ring ™^ B ^ " ' ™ ™ |ected fro m N and 0 and which rings may 

o SlSSUKKJo. Xlene radicals containing 4-5 carbon atoms giving sp.ro compounds, ortwo 
or four of these substituents together form one or two oxo groups 

0 

II 

(-C-), 

«,hPrPhv if R'° R* R 3> and R 4i together with the adjacent carbon atoms in the benzimidazole ring form two 

arySlM gC having u'p to 1<) carbon atoms in the aryl and 1-7 carbon atoms m the alkyl, and X* .. a 
Ph Tl"t^ndTcSS!ng 1. wherein the pharmaceutically acceptable anion is CI". Br", r. PF, 

50 ° r A f A compound according to claims 1-2 wherein R", R 2 ", R* and R 41 are the same or different and are 
«J ht^r , J , loweTalkvl qroup having 1-4 carbon atoms, a lower alkoxy group having 1-3 carbon 
each hydrogen, i ^^^uora oVl«io an aryl group having 6 carbon atoms, an aryloxy group having 6 
£n£n atoms' an a™'k™ W -Aon atoms in the aryi group and 1-8 carbon atoms in the 
carbon atoms, ™ a ™ k °*Y ^^JJr where in R is a lower alkyl group having 1—* carbon atoms, a 

55 ^iS^^l,X^^'B^^nB 6 carbon atoms o? an arylalkyl group having 6 carbon 
atoms EftKS group and fETeS, oTatoms in the a.kyl group. R- is hydrogen or . lower a.Vy. group 
atoms in ine ary^ g™ w nvdroaen or a | 0W er alkyl group having 1-4 carbon atoms or R 5a and R 

and R 8a is methyl, R 7 ° is methoxy, R 2a is hydrogen or methoxy and X is PF 6 or AuCl 4 . 
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* «5 a Himpthvl - 39 - dimethoxv - 5W - pyrido - [1'.-2':4 r 5][1,2,4] 
thui^HT^nTnSS^l^S um ^Lfluorobo^ an?2.4 - dimethyl - 3.10 - dimethoxy 
ST?p" S^'^SSSazino - [2.3 - al benz^ - 13 - jum tetraf.uoroborate. 
7 A process for the preparation of a compound of the formula Ilia 

R7a 


10 


t5 


20 



Ilia 


defined in claim 1, characterized by reacting 


25 


R - Ft 

u • an D2B paa R 4a R 5a R 6a R ?a and R sa and x © are as defined in claim i, cnare 
^t n ra R nsfo R rmin and^cidfc condhions of a compound of the genera, formula la 

,7a 


30 


35 


40 



la 


R 3a R 2a 


45 


either a) acid catalyzed or b) non-acid catalyzed to form the salt o the , formula Ma. 

8. A process according to claim 7 wherein the reaction ,s cata yzed by an ac.d 

9. A process according to claim 7 and 8 wherein the react.on .s catalyzed by HPF 6 , HBF 4 or HAuCI 4 . 
10 A compound with the general formula la 

R 7a 


SO 


55 


60 



la 


65 


R 3i R 2a 
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wherein R la R 2 *, R». R-. R» and R- are as defined in claim 1 and R» and R- are joined together under the 
^i^Sl^oS!^^^ in 9 redient a compound accordin g to any of the 

5 Clai T 2 .Vcompound as defined in any of the claims 1-6 for use in inhibiting gastric acid secretion in 
ma TA compound as defined in any of the claims 1-8 for use as gastrointestinal cytoprotecting agent in 
man \7t compound as defined in any of the claims 1-6 for use in the treatment of gastrointestinal 

,o ^■""^'^XJ'irS geneTaHormu.a IHa according to claim 1 for the manufacture of a 
Pha Te a S i of V^X^I^^^ ESSdhg ^ Cairn. 1 for the manufacture of a 

pharmaceutical preparation having gastrointestinal cytoprotecfve effect. 
Claims for the Contracting State: AT 

20 1. A process for the preparation of a compound of the formula Ilia 


25 


30 


35 



x e ilia 


40 


45 


SO 


,.,horcin ri« R*» R 3 » and R 4a are the same or different and are hydrogen, an alkyl group having 1-7 carbon 
wherein R . R , R ana n t ms OD tjonally substituted by fluorine or chlorine, halogen, 

^i'^^R^^^^SSS hSSSlp to 10 carbon a'toms, an aryioxy group having 

carbon atoms in 

^Xu^^^W^^ ^'*™ selected from N and ° a " d Which . ri " 9S 
T^^^lw^S^X^ substituents selected from alkyl groups with 1-3 carbon atoms. 

^SSS^SLSS^X^ radica.3 containing 4-5 carbon atoms giving spire compounds, or two 
or four of these substituents together form one or two oxo groups 


(-C-), 


55 


60 


65 


,,-horohv/ if ri» R" R 3 » and R 4 » together with the adjacent carbon atoms in the benzimidazole ring form two 


17 
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acceptable anion, characterized by reacting under transformation and acidic conditions of a compound of 

the general formula la 


,7a 


70 


IS 



la 


20 


R 3a R 2a 


25 


30 


35 


either a) acid catalyzed or b) non-acid catalyzed to form the salt of the formula Ilia. 

either a) J^™^^ t0 claim lf where in the pharmaceutical^ acceptable anion is CI , Br , 1 , 4 ' 

PF e " or AuCI 4 " Mm 1 9 vAihprpin R 1a R 2 * R 3a and R 4 * are the same or different and are 

carbon atoms, ^^^^^SJ? ?a fower aJJ g 9 ro up P having 1-4 carbon atoms, a 
■"TWh P ' ?Lb« ^ Ito™ a^n ar^l hav"ng 6 carbon atoms or an arylalkyi group having 6 carbon 

having 1—4 carbon atoms, an a ^°7 9™ B u a p . " d " ora lower alley! group having 4 carbon atoms. 


40 


45 


6. The Process acc °7' n |, j 4] . t hiadlazino[2.3 - a) benzimidazol -13 -lumtetrafluoroborate 
S^A^ " l2 ' 3 -l"en«midazo. - 

13 tA^S mdc orH AuC. 

8 A S oceS According to claim 1 and 7 wherein the reaction is catalyzed by HPF 6 , HBF 4 or HAuCI 4 . 

I". A SroceTs according to claim 1 wherein a compound with the general formula la 


50 


55 


60 


65 



la 
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wherein R la R*° R 3a R*°, R 7 * and R- are as defined in claim 1 and R 5 * and R<* are joined together under the 

'^T^f^^J'^'C^T^. «*„*. <h. cmpcnd „K*»d * for u s. as 
•"STSaSSf!. ™ oi" KSf AX* * »m pou* «** „ for «. ,„ ft. 

pharmaceutical preparation having gastrointestinal cyto protective effect. 
Patentanspriiche fur die Vertragsstaaten: BE CH DE FR GB IT LI LU NL SE 


20 


1. Verbindung der Formel Ilia 


25 


30 


36 



X s Ilia 


• pi. R 2. R3.„ndR" a aleich Oder verschieden sind und Wasserstoff, eine Alkylgruppe m.t 1-7 Kohlen 
worm R , R , R und R gle cn °»r vera atomen. gegebenenfalls durch Ruor oder Chlor 

40 stoffatomen, erne Alkoxygruppe m.t 1-7 Koh ' en ^£™ m V n f Arylgruppe mit bis zu 10 Kohlenstoff- 
substituiert. Halogen. -CN. ^£^J^™££1* 9 A^lalkoxygruppe mit bis zu 10 

atomen, eine Aryloxygruppe m.t b.s zu 10 ™ le J"?T™r^ der A | koX ygru Ppe bedeuten, oder 

Koh.ensto r omeni„^ 

benachbarte Gruppen R . R - R ™ d rigen monocyclischen Ring bilden. welche Ringe gesatttgt oder 
45 Benz.rn.dazolr.ng e.nen 5-, 6- °der 7 *«~^ ™ aus N und 0 , enthalten konnen, und welche 

ungesattigt sein konnen und 0-3 H | * u ^"™ij jE" ' Alkvlqruppen mit 1-3 Kohlenstoff- 
Ringe gegebenenfalls durch 1-^ Sub J'*^ dje Spiroverbin . 

Sen^^^ S ™ ~ 8 ' ,ne ° der 

so zwei Oxogruppen 


(— C— ) 


55 


60 


65 


h D ; ri & R 2a R 3a und R *> wen n sie zusammen mit dem benachbarten Kohlenstoffatom im 
^?.L C.rJS? I'M Kiwen^ffornen. .... Cyc,o i »kyg™pp. m« 3-10 «*- *. 


19 


70 


75 


20 
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^ VerbMung nach Anspn.cn 1. worin a* ph.nn.zeu.is* .UpnUe Anion CI", Br. r, PF. °d« 

AuCI 4 " ist , » - u«« 1 o *«nrin R 18 R 2a R 3a und R 4a gleich oder verschieden sind und 

3. Verbindung nach denArspJn ~ 2 ' ™™ V! ^nstoffatomen, eine Niedrigalkoxygruppe 
jeweils fur Wasserstoff. e.ne ^to^WP*™* ™ ™ Arylgruppe mit 6 Kohlenstoffatomen. eine 
mit 1-3 Kohlenstoffatomen, ^^^l^^^^KMe^tafbtamm in der Arylgruppe 
Aryloxygruppe m.t 6 Kohlenstoffatome ^ me ^Ikoxyg^ppe m ^ worjn R eine 

und 1-3 Kohlenstoffat omen ' ^S™^'^ n mft 3 Kohlenstoffatomen, ein Aryl mit 6 

NiedrigalkyigruPPe mit 1-4 K 00 ' 6 " 5 * 0 ™ 0 ™?; ulnstoffatomeninderArYlgruppeund 1-3Kohlen- 
Kohlenstoffatomen o de ^^ PP ^ f 

und R 6 * zur Bildung einer ^' ® n y! e ^? pn^^neT M ko»WTW6 n^lT V— 3 Kohlenstoffatomen, eine 

SSr 0 r ein?A^ « U " d RB " W — 

oder eine Ntodrigafcylgmpps mit 4 Itohla^^mwiiA r"> fur Wasserstoff stent, 

viXSZS ttSSXS^ =SS^e r Methy, ist und X" fOr BP 4 - 

5r-^.n'V:4T^^l.dWno "W - ? -benzimidazo. -13 -ium 
7 Verfahren zur Herstellung einer Verbindung der Formel Ilia 

R 7a 


30 R 8a o i3 


35 


40 



x e hi. 


45 «rin Ri- R" R 3a R te R 5a R 6a . R 7a und R to und X e wie in Anspruch 1 definiert sind gekennzeichnet durch 
Zseuung unter Umwandlung und sauren Bedingungen einer Verbindung der allgememen Formel la 

,7a 


50 


55 


60 



la 


R 3a R Za 


55 entweder a) saurekatalysiert oder b) nicht saurekatalysiert. zur Bildung des Salzes der Formel Ilia. 

20 


10 


15 
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a \/ Q rf a hron nach AnsDruch 7 worm die Reaktion mit einer Saure katalysiert wird. 

9. VeSEren nacE JS^S 7 «S 8. worin die Reaktion mit HPF 6 , HBF 4 oder HAuCU kata.ys.ert w.rd. 

10. Verbindung der allgemeinen Formel la 



la 


R 3a R 23 


worin R 1 ° R* R 3B R", R'» und R Ba wie in Anspruch 1 definiert sind und R 5 ' und R 6 * unter Bildung einer 
, ""tt^^^ '^diens eine Verbindung nacn einem der 

Je'rSung nach einem der Anspruche 1-6 zur Verwendung bei der inhibition von Magensaure- 
^e^^ 1-6 ,ur Verwendung a.s gastrointestina.eszei.schutzendes 

" f 1-6 zur Ve^endung bei der Behand.ung von gastro- 

^tt^^SS^ 255SS= ~ S Anspruch , zur HersteUung einer 
35 Pha T 6 T^XS^ anspruch , zur HersteHung einar 

>4v=» - 

pharmazeutischen Preparation mit gastrointestinal Zellschutzwirkung. 
40 Patentanspniche fur den Vertragsstaat: AT 

1. Verfahren zur HersteHung einer Verbindung der Formel Ilia 


45 


50 


55 



* Ilia 


60 


€S 


worin R 1 - R 2a R 3a und R" gleich oder verschieden sind und Wasserstoff, eine Alkyigruppe mit 1-7 Kohlen- 
Stomen eine Alkoxy?ruppe mit 1-7 Kohlenstoffatomen, gegebenenfalls durch Fluor oder CJ Jor 
stonaiomen, eine rt, ^' u ^ ' C0OR, eine Aryigruppe mit bis zu 10 Kohlenstoff- 

^reVS^^^s zu ?0 oder^ine AWoxvgruppe mit bis zu 10 

SKiX^ und 1-7 Kohlenstoffatomen in der Aikoxygrupoe bedeuten. oder 


21 
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uu r„,n n »n r'° r 23 R 3a und R 4a zusammen mit den benachbarten Kohlenstoffatomen im 
benachbarte Gruppen R , R . R mon oc Y clischen Ring bilden, welche Ringe gesathgt oder 

Benzitnidazolnng i e.nen i 5- > 6- oder 7 W£^ m ™^ m aus N und 0, enthalten konnen, und welche 
unges&tbgt se.n tonner un ^ ^iS^^sgewahlt aus Alkylgruppen mit 1-3 Kohlenstoff- 
R.nge gegebenenfalls durch ?F rUD a Den m it 4-5 Kohlenstoffatomen, die Spiroverbin- 

cs^r^s^^^ — • — *• od,r 

zwei Oxogruppen ^ 


TO 


IS 


20 


25 


r .i j ^u., R u R 2a R aa und R 4a wenn sie zusammen mit dem benachbarten Kohlenstoffatom im 

und R oder R una « ge N . A tome immer an der Position 3 in der Verbindung Ilia 

S P fi SSSw te^^ eine Cyoloalkygruppe mit 3-10 Kohlenstoff- 
atomen eine ArvKpe mit Ws ru 10 Kohlenstoffatomen oder eine Arylalkylgruppe mit bis zu 10 Kohlen- 
s Xtomen im A^und 1-7 Kohlenstoffatomen im Alkyl darstellt und X* ein P harmaz R e ^ s n c n h ,^ e n pte ^ 
Mm M« ! gTkennzeichnet durch Umsetzung unter Umwandlung und sauren Bedmgungen emer 
Verbindung der allgemeinen Formel la 


30 


35 


40 


45 



la 


50 


55 


60 


entweder a) siurekatalysiert oder b) nicht saurekatalysiert zur Bildung des Sates der Formel Hjjj- 

2. Verfahren nach Anspruch 1 , worin das pharmazeutisch akzeptable Anion CI , Br , l , PF 6 Oder AuCl 4 

iSt 3 Verfahren nach den AnsprQchen 1-2, worin R 1a , R iB » R 3B und R* B gleich oder verschleden slnd und 
iow^foVwaTserstoff eine Niedrigalkylgruppe mit 1-4 Kohlenstoffatomen, e.ne Niedngalkoxygruppe 
Z 1- KeSSoSmSS Chlor Brom. Fluor oder Jod, eine Aiylgruppe mit 6 Kohlenstoffatomen, eine 
Jrtloxvqruppe ^^»i? 6 Kohlenstoffatomen, eine Aralkoxygruppe mit 6 Kohlenstoffatomen in der Arylgruppe 
Aryioxygruppe mnj o Alkoxvaruooe —COR und/oder — COOR stehen, wonn R eine 

Cri^^ mit 3 Kohlenstoffatomen ein Ary. mit 6 

v oder eine Arvlalkylgruppe mit 6 Kohlenstoffatomen in der Arylgruppe und 1—3 Kohlen- 

stoSato^n in i^Spit^ vKss«lolf oder eine Niedrigalky.gruppe mit 1-4 Kohlenstoff. 
aSmenSell^ ! R«- wJisStoff oder eine Niedrigalkylgruppe mit 1-4 Kohlenstoffatomen ist, oder R 6 * 
und R 8 " zur BUdung einer Alkenylenkette mit 3 Kohlenstoffatomen vers nigt and R"» Wasserstoff, e ne 
NMrigalfcJgruppe mit 1-4 Kohlenstoffatomen. eine Alkoxygruppe m.t 1-3 *kj ,en *^ m ^ ™£ 
AltenylS oder eine Alkynyloxygruppe mit jeweils 3 Kohlenstoffatomen darstellt und R<* Wasserstoff 

oder W^alk^ , R . R5a und R e. fQr Wasserstoff ^ 

jede^Cd"^ SX$%^ «•« ist und X" fOr BF 4 ~ 


65 stent. 

22 


0 171 372 


to 


20 


25 



la 


^rin R la R** R 3a R 4a R 7. und R Ba wie in Anspruch 1 definiert sind und R 58 und R 6a unter Bildung einer 
35 """if^SSS? SS'*»m d» An S prO* 8 worm die erhalttne VMIndun, zur Ververrdung b.i 

te *Tv e m e r,dur.g einer Verblnduug de, allgemeinen Fermel III. rach Anspruch 1 zur H.rst.llung rt»r 

pharmazeutischen Preparation mit gastrointestinaler Zeilschutzwirkung. 


50 


55 


50 


65 
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Revendications pour les Etats contractants: BE CH OE FR GB IT LI LU NL SE 

1. Compose de formule Ilia 


10 


1S 



X 


3a V a 


d ans laa.ue.le R ,a , aVa£^^^ 

25 ^OOR.un groupe aryle ayant juso^^ 

de carbone un 9^«fl2K « I yTrnes d e carbone dans le groupe alcoxy, ou bien les 
10atomesde carbone dansle ^*$*^ t *° ec les atomes de carbone adjacents du noyau 
groupes adjacents R . R , R « n _ or ™ ces noyaux pouvant etre satures ou insatures 

benzimidazole, un noyau monocycl.que a 5. J o" 7 ^a'nons ces noy p 6ven tuellement Stre 

30 et pouvant contenir 0 a 3 hetero-atomes cho.sis parm, N et O. J^J^PJ 3 atomes de carbone , un 
substitues par 11 * carb °" e en donnant 

^foslstpfro^ forment ' enSemb,e U " ° U d6UX 9rOUPeS 


35 


(-C— ), 
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50 


et si R", R 3 * et R 4 ", ^ment -c ^ 

noyaux, ceux-ci peuvent etre condenses I un sur r autre , h rep ^ qu alky|a 

groupe alkyle ayant 1 a 7 atomes de ca bone R I'autre pour former une chains 

ayant 1 a 7 atomes de carbone ou b»n R f ^ 

alcenylene ayant 3 atomes de canbone « ™P™» aT ° un a groupe alcenyloxy ou alcynyloxy 
atomes de carbone. un groupe a coxy aya ^ ^^^^S^ ou un groupe alkyle ayant 1 a 
ayant chacun 2 a 5 atomes de carbon* , R ^J^..™^™ t, avec , e s atomes de carbone adjacents du 
7 atomes de carbone, oub.enR^etR , ou R 'J™™?*" R sa et R 7a ou par rt* et rob est 

noyau pyridinium ur . n °Y au J an |^ e - oTp va* 2 Tol 4 et les atomes de O, S et N sont toujour* 
-0-(CH 2 ) p:t .-CH s (CH 2 ) p - °"-fT< C £ J ' £ n P te V9 U n g oupe alkyle ayant 1 a 7 atomes de carbone, un 

p, PF 6 ou AuCI 4 . i on .ipiR lE R 2a R 3a etR 4a sont identiques ou differents 

3?Compose selon les revend.cat.ons 1-2 dan . lequel R R F et H atomes de carbone, 

et represented chacun un atome d'hydroge ne un l^^* 1 ™™^^^ de brome, de fluor ou 
un groupe alcoxy inferieur ayant 1 a 3 »tom« de « * 0 "^ u un / a ~ e ay C a h n °V atom es de carbone, un 
d'iode, un groupe arvle ayant 6 atome de ^^J^^^^as^^nBtoQ^upB 
groupe aralcoxy ayant 6 atomes ;de carbone dans le groupe aryle etl a * ^ ^ oupe 

i alcoxy, -COR et/ou -COOR,ou R est un 9 r0U P e Q a '^f"J e "fg r a a ^ n ;' da carbone 0U un groupe arylalkyle 
cycloalkyle ayant 3 atomes de , carbone, un group a ^"Y^^/ J^S™,, groupe alkyle, R 5 » 
ayant 6 atomes de carbone ^ ^jn f^^ad ^atomes de carbone. R» est un 
represente un atome d 'hydrogen. ou ur ' A^^^JVaSmee de carbone ou bien R 5 » et R 6 * sont 

, ffi'Sfflr^ 3 atomes de carbone - R7a est un atome 
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d-hydro^ne. u„ groupe * ^^^^^ E£ %Z££i 

reP f ComS selon les revendications 1 a 3. dans lequel chacun des symboles R". V. #> ' « H» 

FV 2':4:5][1,2,4]4hiadiazino[2,3-a]ben2imidazoM3Htim. 

' 7. Procede pour la preparation d'un compose de formule Ilia 
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Ilia 
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. , .. pi. R 2a r- R«- R 5 ° R 6a R 7 * et R to ainsi que X 0 sont tels que definis a I a revendi cation 1, 


caracterise en ce qu 
formule generate la 
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la 


R 3a R 2a 


a) avec catalyse acide ou b) sans catalyse acide, pour former le sel de formule Ilia. 

a) »v« ^gea i revendication 7 , dans , e quel la reaction est catalysee par «n acide. 

9. Proclde selon les revendications 7 ou 8, dans lequel la reaction est catalysee par HPF 6 , HBF 4 ou 
HAuCI 4 . 
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10. Compose de formuie general la 



la 


m . .on. pi« R 2a R 3a R« a R 7a et R 8a sont tels que dSfinis a la revendication 1, et R 50 et R to sont reltes 

-"tf&USS ' s 6 ' 4 -* ds 

prtp. un effet ^°P rotecteur gastrc-mtestmal. 
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Revendications pour I'Etat contractant: AT 

1. Procede pour la preparation d'un compose de formuie Ilia 
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3a V? a 


60 -i ■ „. B'a R 2 " R 3 " et R <3 sont identiques ou differents et represented chacun un atome 
S u g'roup'e aikyleajant 1 i 7 atom'es de carbone. un groupe alcoxy ayant 1 a 7 atomes de 

tSb ne P Tventuellement substitue par du fluor ou du chlore, un halogene -CN, -CF„ -NO* -COR. 
fSlOR S qSIwTSb ayant jusqu'a 10 atomes de carbone, un groupe aryloxy ayant jusqu'a 10 atomes 

65 ^SSiSS^S^Si a^ioxy ajant jusqu'a 10 atomes de carbone dans le groupe aryle et 1 a 7 atomes 
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de * U ' 


w 


is 


»to™sd.e.,bo„.a^ 
forment, ensemble un ou deux groupes oxo 

0 

II 

(— C— ), 

♦ i ri. b- R 3 * et R* forment avec les atomes de carbone adjacents du noyau benzimidazole, deux 
et si R \ H , R et R , Tormeni V" . ., ,, t . R sa rep resente un atome d'hydrogene ou un 
noyaux, ceux-ci peuvent etre condenses I un su; I autre R rep ^ ^ pe alkyle 

groups alkyle ayant 1a 7 atomes de ca bone^R ™pre^nte un^ . former une chatne 

ayant 1 a 7 atomes de carbonejj ub.en J JJSoSTi'hydrooine. un graupe alkyle ayant 1 ft 7 

alcenylene ayant 3 atomes de ca ' "r,t i ft I ato mes de «rbo ne. un groupe alcenyloxy ou alcynyloxy 
atomes de carbone, un groupe alcoxy aya nt 1 a 7 'atomes i de « * un upe allcyle ayant i a 

ayant chacun 2 . 5 atomes de carbone, R ^^^S^^ de'carbone adjacents du 
7 atomes de carbone, ou bien R" et R ,ou R etH 'j™"™*" R6 , t R7 . ou par R » e t R est 
noyau pyridinium, ur > noya^ , dans_.ec.u la P^'^J J^.^Ies atomes de 0, let N sont toujours 


-0-(CH 2 ) p -,— CH 

fixes en position 3 dans le compose ma. "J^Tl 0 '^ atomes de carbone 

groupe cyclo-alkyle ayant 3 a 10 atomes de carbone, J X da n S l ffraament aryle et ayant 1 a 7 atomes 
ou un groupe ary.aUcy.e ayant acceptable, precede 
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formule generals la 


30 


35 


40 


45 



Id 


50 BF 4 , PF 6 " ou AuCI 4 ". . | svmb oles R ta , R 2 *, R 3a et R 4a sont identiques 

oddKntaCM^ 

ss «, groups aralcoxy ayaf., 6 atom.* d. «,b.na ^JJ^XS a'",', a 4 stomas da carbooa. 
fragment alcoxy. ^°*'V°"^WR,cun^W™!»KW '<»•" ' a b e 00 un 


$5 atomes de carbone. 
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HAU 9.' Precede selon la revendication 1, dans lequel on utilise comme compose de depart un compose de 
formule generale la 
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la 


dans laouelle R", R 3 '. R«', R 7a * R 8a sont tels que definis a la revend.cat.on 1 et R et R 6 sont relies I un 
f"autreavec format on d'une chaTne alcenylene ayant 3 atomes de carbone. . nnriirti(>nt actff 

10 ProSdfpour la preparation d'une composition pharmaceutique contenan comme ing rMient actrf 
un comoose selo °l'une quTlconque des revendications 1 a 6. caracterise en ce qu'on melange le compose 
artif d7formu!e ma avec un ou plusieurs excipients pour obtenir une composition pharmaceutic e 
actrf de torm^e ma avec £ des revendicat ions 1 a 8, dans lequel le compose obtenu est 

destine TsertJr a inhiber la sLetion des acides gastriques chez les mammiferes et I'etre humain 

12 ^ Procide selon I'une quelconque des revendications 1 a 8, dans lequel e compose obtenu est 
destine H^S d'agent ^ c^toprotecteur gastro-intestinal chez .es mammiferes et I etre ""rna.n 

13 ProcSde selo i rune quelconque des revendications 1 a 8. dans lequel le compose obtenu est 
destine au tStemint des m^aladies'inflammatoires gastro-intestinales chez les mamm.feres et .etre 

^^Utilisation d'un compose de formule generale Ilia selon la revendication 1 pour la fabrication d'une 

nto^WhiMcimuldertri* au fragment de maladies inflammatoires ^stroMntestinales 

P TSsatioTd'un compose de formule generale Ilia selon la revendication 1 pour la fabr.cat.on d une 

preparation pharmaceutique ayant un effet cytoprotecteur gastro-.ntest.nal. 
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